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^= (54) Title: TAK1 INHIBITORS 

= (54) mm<D^W: TAKI|fi*#J 

(57) Abstract: TAK1 inhibitors or TAK1 activation inhibitors containing as the active ingredient zearalenones having hydroxyl 
groups at both of the 8- and 9-positions; a method of inhibiting TAK1 or a method of inhibiting the activation of TAK1 by using 
== as the active ingredient zearalenones having hydroxyl groups at both of the 8- and 9-positions; utilization of zearalenones having 
^= hydroxyl groups at both of the 8- and 9-positions for producing TAK1 inhibitors or TAK1 activation inhibitors; and kits for inhibiting 
^= TAK1 or kits for inhibiting the activation of TAK1 containing zearalenones having hydroxyl groups at both of the 8- and 9-position 
and a manual. 
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m m m 

TAKlffiSBW 

mats? 

^<hLTffflt§TAK l?£ttft£G&^r&;frfe TAK1 

^-f — if (Mitogen-Activated Protein Kinase; MAPK) M^^nTVi 

s. mapk *tts^©^^;v*a^©MK:^r*^^n&jit^je 

tt5/^;Hg?imT^§o MAPK am 3 wm<D7v?"f ' if, Tfott 

MAPKKK (MitogenActivated Protein Kinase Kinase Kinase) > MAPKK 
20 (Mitogen-Activated Protein Kinase Kinase) , MAPK (Mitogen-Activated 
Protein Kinase ) . MAPK U MAPKK \Z £ § U >iftTffittft S tl § „ 

MAPKK MAPKKK fci§'J>»lttt$n§ (Trends Biochem. Sci. 
(1993) 18, 128 ; Trends Biochem. Sci. (1993) 19, 236 ; Trends Biochem. Sci. 
(1993) 19, 470 ; Cell (1995) 80, 179) . 
25 mMft<Di/#jr)\,fc&&\z&\,\xmifct%> MAPKKK 7 7 5)J-©-^t$ 
§TAK1 (TGF-jS -Activated Kinase l) » Yamaguchi, K. & £<fc D I^JtSftJfc 
SeHTr^D (Science (1995)270, 2008) , TGP- j3 (Di^tJ-^fcSifcP-^ L 
TGF-/3fc«fcD«tt-fb$n*2:i:*»M&^te:«:oT^S 0 TAK1 
TAK1 ^^ttft-T^ TGF-i3©^^;^3imtCi|-^*r«MaaT*S TABl 
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(TAK1 Binding Protein 1) tf* Shibuya, H. 6 fC J; D f^Jt $ fitc (Science 

(1996) 272, 1179-1182) o TAB1 TAK1 fc^^LT TAK1 ©3^ — i£?§f££r 
?£44teU MAPKK Tfc&-5 MKK4 4> MKK3/6 ©Sttte^iiD, c-Jun N- 
terminal kinase (JNK) ^ p38 MAPK CO^ttfL^^U, TGF- $^?<Di>'Z?'3~ 

5 JV£feiiT& (J. Biol. Chem., (1996) 271, 13675-13679 ; J. Biol. Chem., 

(1997) 272, 8141-8144) 0 ££>C femt TAKI (D$&n\Z£.K) fofSfc^ $ 
&if>>F££5§3*-r 5 £ Zfrtfe^Tc (Nature Med., (2000) 6, 556-563) „ 

S&fikiatefc: t), TAKi #W — n-T^>-l (IL-1) £M£tt?EH? 

(tnf) (Dfflm^v&mz huz\z&vThffi&4k%nz>z£i)m<=>ftiztiir) 

10 (J. Biol. Chem. (1997) 272, 8141-8144 ; J. Biol. Chem., (1999) 274, 10641- 
10648) , TAKI U IL-1 <Di/#j~)V^mz&\t*XMAPK%Xtr'-\*&frLfZ 
JNK <£?£'[4{h\ fSiBZSlZ nuclear factor- K B (NF- K B)-inducing kinase 
(NIK), I kB kinases (IKK)CDi&(:3^fc^SD7cN F — /c B (Di@;i'!kik\ZM J 3-~§~ & 
ili/^S/WC&ofc (Nature (1999) 398, 252-256 ; Mol. CeU, (2000) 5, 649- 

15 658) „ LPS mmz&V) TAKI #^'14^$ N F - k B <D&mk%: 

ff*U LPS ©->^^JH5^©M#^BJS^{-75;o^ (FEBS Lett., (2000) 
467, 160-164) o 

TGF-i8«#< <Dmmmm^mmT^^mmm^$>v . ^o^itx 

TGF-i3it#^/^(I§^#5ln^©^i:^d;W^&WI^ ( New Engl. J. Med., 
20 (1994) 331,1286-1292) 0 LftVUtfZ, Wl&ikVtciMWiZ&^XfeTGF- 13 (D 

tf&& 0 TGF- 0 &MB&^ h U y ^X®aK<Djg££7ut£-fr, IWt b U 

25 TibTf^fflT§iI<i:^^e)^^75:-3TV^ (New Engl. J. Med., (1994) 331, 
1286-1292) o £fc> ^(Dm(Di^mtVX\t, MmMM^'lk (Cell (1990) 
63, 245-247) , WjS^S'f* (Proc. Natl. Acad. Sci. USA, (1987) 84, 5788- 
5792) , ^mm^mmmm'B. (Proc. Natl. Acad. Sci. USA, (1987) 84, 5788- 
5792) , |375D^ KSeS^ffffl (Nature, (1997) 389, 603-606) 
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nw&„ mmm, mmmm, &tmw&. mmm-\mm, wmtm. shwm 

<S> o 

. 5 IL-1 ^ TNF m<D4km\±-V--1 h#-f M^fOftAfc &Z>%.mfeE<D±.Wffi 

mm^tL'xmmfx.m^mcvx^^t)^ z\(D^mmmnzmmT^> mz 
i^&ii^§itig^t»^snT^§„ il-i uftm&u&MKmiz&^T 

mm&yimTZo ^©^jpl t, b u w^^^b&mim, il-2 tnn-- 

10 fll^tH^ IL-6, IL-8* TNF h^-T >©jfe£> fgf& • MM • ^ 

15 IS^©HM5^l:&oT^§o IL-l ©iiS!l^^tM@<i:*^e> 

xu>^#M^, miffi, mm, m&, r)vn-Mm^mt>m^nx 

V^S ( TIPS, 

(1988) 9, 171-177 ; New Engl. J. Med., (1993) 328, 106-113 ; Blood, (1996) 87, 
20 2095-2147) „ 

£ , TNF a U*Efa ft « A b IIWlM £ © &ft fc <£ D $ n& V ^ 

^©Jtansjucx t mm<Dmm*mmfc. zziztif^tvfeimfDfLm, ^ 

^©mi«it^5, i^u znz<DKm&mmizmm'tz>£.Mmmi L £ 
hxm<z\t&fcr), TNFatDmMM&mnznx^&mf&ti'X, mttm. 
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ittiitt'j^v?, 0kmmmmm, mm^±m^ #u->m* sle, jm 

ffim>fim££tLT^2> (B#BSfk (1999)57, Suppl:794-797) = 

fi£oT, TAKl 4^~i£«ttfcb<& TAK1 Offi'tt^^ilJT^^lS^M.tB 
£*l*lfc£, TAKl ^^^;W53t^M#T§*^€>nT^§ TGF-/3, IL-1, 
5 LPS, TNF t^JliHf i:l/T^Snt^l>#tm MttokJB;*:, 

TAKl eMFJW, t> b < « TAKl gttffflfiM snxn&v*. 

10 4 0 8 9 3^*» mm§ 0 6 0 4 4 A^&ffifc <H) , >n5/>3r?---if|B# 
(WO 96/13259 #&$K) , MEK1 if |fi*fc36tJ< TJMftCDiStt 

fK&r^ffiffcfctfSJOWMF (Biochemistry, 37; 9579-9585, 1998) , JNK/ 
p 3 8^ttfbCDPl$ (Biochem. Biophys. Res. Commun, 257;19-23, 1999) , 
MEKfif (J. Antibiotics, 52; 1086-1094, 1999) > L P S5fflJ8M&01M blfr-'f 

15 > (I.L-1, IL-6, TNF-ff) (Int. J. Imunopharmacol., 

21;799-814, 1999) , LPS, IFN-ri»^£>+K b£K > (IL-1 /3 , TNF- a) 
S£f«J (Cytokine, 8;751-761, 1996) &<h\ fcOViTfeftftSnTV^. 

u*> u em £ t , *t?r^ w >ss^ taki * s « taki mmt % mm-t 

*^©S^H TAKlim TAKl^ttfbiaS^J^flftf 

* %>n<D^r ? \yy>mtmnrc taki -t£MfflHt&j$'&, taki 

©S'&ffc^bfc TGF-)3^ IL-1 m<Dist7j-)lteM%:m.WT%Z.£*n,mi>, 
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>m&ti$bf$ft£?*s tak i mmm&MtTAKim&itmmm&mwr&o 
tak i ^ESts^i^fc^TAK i omfefc&mMt 

10 

gin (i) ©taki ^bfes/^;wsBiam^^*r^^^ 

is M^amr^fe^&aoM 

fcfci, ifT9W/> (Zearalenone : (A) ) S&fcMfT^V' 

;i/ (Zearalenol : TfBit (B) ) 
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5 StlSo 
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^ne^n (i) ~ (13) #^^-ng#^^^T^D> 

(WXV£* Int. J. Imunopharmacol., 21:799-814, 1999 ; J. Org. Chem., 43: 
2339-2343, 1978 ; Chem. Pharm. Bull. 41:373-375, 1993 ; J. Antibiotics, 
52:1077-1085, 1999 ; Biochem. Biophys. Res. Gommun., 257:19-23, 1999 ; 
5 Cytokine, 8:751-761, 1996 ; Pharmacol. Commun, 7:301-308, 1996 ; B^Mfff 1 
8 - 4 0 8 9 ; W.Mmf?&M$&6 0 6 0 4 4 A#&3g ; 

Biochemistry 37: 9579-9585, 1998 & E) \Z$~dMO~)3ife\Z<£ DBSHS^-S Z\ 

io (l) ~ (13) jW£b<, te^rti (1) ~ (3) ifii$B\zm&\-,<, ih^m 

(i) j&mztfr&v^o 

^mm\Z3$^T, TAKlBStH TAKIOW- -tfl&tt&IBtrr* C £ 

is t a k i mmtmm tu, taki^u ttmmn ^ >r±)Vfcm & m&? % z\ 

mm^mmtvxTAK 1 ommt^m^t^mmizu, tak i ommt^ 
jrhr£mmfo<D->^)ifcm^zm-$T%TGF- 6, il-i, lps, tn 

*0i©TAK 1 W3.mM£feltT AK 1 rn'mtmrnMolk^m^ & 

£D> Sttjt&f 5 £ £ # S «P^#©il^lC«, — jSgfcl 0.02Mg~ 
2mg/ftikg/B0ffli^ SSPlS-^O^lC^ — 5Mg~500mg/ 
25 #lkg/0©ffil««tf§. 

*^©TAK 1 MF&ISfcteT AK l iSttflsMflBfit:, 1 Sfe b < 

mm, %<m> mmm, mmm, m 
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gii 

$ a £ j; d & ^ e> iss s n & *> ©t«& v>„ 

10 

mmmi) fc&m en - (3) ©taki^p?— ^EgM^MM 

TAKI *j — i£?£'f£te TAKI ©gBU >Wtit. fcZZZlZ TAB1 ©U >M<k% 
iSt^utTffilfe. T&fr'fe, TAKI Rtf TAB1 m&rP&i&hldBLfr 
15 «|AA^3.n^-r;W^^^^— (WO 9 9/2101 0 ^IR) tttl^timA 
Mm Sf-9 fc«^£-f±, 3HK««tfe„ PBS T$5#b, 3.0 

x 10 7 if«mL 5 ICjflWSR (20 mM HEPES, pH 7.4, 150 mM Nad, 

12.5 mM & -gycerophosphate, 1.5 mM MgCl 2 , 2 mM EGTA, 10 mM NaF, 
2mMDTT, lmMNa 3 V0 4 , ImMPMSF, 20 IL MAprotinin, 0.5% Triton X- 
20 100) HWblffiitiil^illfeo »ffitt}?^ 10 At h\zm TAKI ^#M-17 
( SantaCruz ^± 0 ) 100 ng , 2fc ProteinG-Sepharose ( Amersham 
Pharmacia &») 1 /xL&m, 4°CT-T >*a.^- h bfc|£, 

(20 mM HEPES, pH 7.4, 500 mM NaCL 10 mM MgCl 2 ) X 3 IH#fc#, 
— if^?& (10 mM HEPES, pH 7.4, 1 mM DTT, 5 mM MgCl 2 ) X 
25 2 ®$tf#b, TAK1/TAB1 i»»£|)ggfbfcc TAK1/TAB1 ftJMfcjS^^— ifflSf 
JfctCFIffliiSU Multiscreen b (Millipore £t§£) ©#^&£ 25 At Lf^tHJ 

DMSO Mbfc«^§l/iLfDM, SfflfcT 30 > 
bbfc. m^X, i^x;i/^fcD o.uci^§<J;5t Cr- 33 P] - 

ATP (Amersham Pharmacia £fc§S) ^ftl^TcMe (100 mM MOPS, pH 7.2, 
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10 mM MgCl 2 , 2m M ATP) § 25 # LT^Jn^., 37^CT 30 >^;x^ 
— hl^^t- ifSlSSffofe. K/fc#it$C (50% TCA## PBS) * 50a Lf 
-DMX. AV,\ZX 10 W>^-hU *j — ifJKjS£{fitbfc 0 

7 U -0 33 P-ATP SiSt§rcfef:, 0.05% Tween-20 £^WT<g> PBS 7? 5 HI 
5 fflfrV. 50MLTO0DSupermix (Wallac *±®D Sin*., Z ZizMUlZT 30 # 
MiMllfcft TAKl Rtf TAB1 fclflfc 0 &£:Hfc 33 P-ATP S£ micro-beta «fc 0 
TAKl iffi&ffiS»JSL/fc. ^CD^*> (1) ~ 

(3) t» i ^-r<fc^fc taki ^-^te&awfwu #ic-fb-a-#>. (i) » 

IC 50 fS<i: LT 8.1 nM © TAKl ^-•eMJSttfc^bfc. L/^b&^S, {bf> 
10 m CD ~ (3) ©8^^^9^fc^T^feS^7Km«^Wb^V^-&tl^ 
&-2>TfB© Radicicol 




radicfcoi 



15 i£T^l//> (5* (A) ) , 1£T9W-;V (5£ (B) ) 



WO 02/48135 




taki ifa«fiHfe«&«K8e) re 



i 





I C 50 (M) 


fts-&*l (1) 


8. 1 X 1 0" 9 


it^m (2) 


1. 2 X 1 0~ 7 


ftfr^ (3) 


6. 9 X 1 0~ 6 


Radicicol 


> 1 X 1 0~ 5 




> 1 X 1 0" 4 




>1 X 1 o~ 4 
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TAKl 0D7£ttteJ; D MAPK #X^r- K&Stffc NF-k BOm&MmM'Z 
nZ^tfimZHT^Z)* *ET?, TAKl *j — * tf^tt©Pl^fcJ:D TAKl £ 

5 ^Dd&tC, TGF-^^'l4xl/^>h©T^fc;i/^^az^-^(D®{K^^|a^ 
/ufc P 3TP-Lux (Cell, 71, 1003-1014, 1992) £J3V^ (1) <£>i£#£*& 

mi^fco th fibrosarcoma rffilSI* HT- 1080 Mllx 10 6 IB % »® b b 
fc^> 2/1 g P 3TP-Lux tlOML© FuGENE m^#A!£il (Roche *±®D 

io Abfcii&h'J^»};J;DPim i^x;i/^fcD 1 x io 4 1H£&<§>£ 

5(C 96 /CT^D^-h (Falcon *±§!D Cifl, ££«H£*&3tbfco 
DMEM ^iftT 1 ®$c#bfcie, O^/o^v-J^lM?* £^t? DMEM WTf^lRb 
fc{b^ (1) £ 50^L-f^MJbfCo 37°CT 1 B#K^>^n.^-bb^, 
^J^T 10 ng/mL £ & § J; 5 £ TGF- £ (Promega i±Sf ) £ 50 u L f ^ #13 X , 

15 $ 5fc 24 PtFeUS^bfeo ;i/^7x^-if^ft« Steady Glo Luciferase Assay 
Kit (PromegattS) £ffi^T?I?£bfc 0 

£ & , NF- /c B ©Sffite ©®J^ «j5Sf'l4x v * > b (DTffi. \z)Vlyy^-^L 
(DM^^M^/ufc NFkB-Luc (Genes Dev., 7, 1354-1363, 1993) 
IL-1 TAK1/TAB1 Stfft'MIS fc£ D TAKl tf^ttfl^lfSbfT^ 

20 thiiSWf 293 mmiZ. IL-1 ^^^M'J^ii^itfc 293- 

IL1R« ( Mol. Cell, 5, 649-658, 2000) § 1 x 10 6 i$IiUH^iim 
2tfg© NFkB-Luc t 10 /i L© FuGENE ifrg^AMIS (Roche *±SD 

^#i^«fc»b, $e>t 8 mmmmi^m^^mx^rc. mte^&mxL 

h U :/vM££D»b7cf^ 1 ^X^iSfcD 1 x io 4 fll£&£J;5fc 

25 96 ^-Y^nyiz-b (Coaning Coaster fiM) fcitb £&ldW*§«b 
7Co DMEM i§ifeTllEl^#bfdt, 0.2%<)^MimDMEM«f 
^bfe^tl (1) ^ 50MLT^»bfc o 37X3T 1 RfFbl-f >+a^Mfe 
HIST 10 ng/mL 5 \Z IL-1 a (PEPRO TECH ftlM) % 50 H L 

^f^jJtl^ 24 B#F B 1^«bfc 0 ;i/->7x^-ifStt« Steady Glo 
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Luciferase Assay Kit (Promega Itfi) Sffl^Tffljebfc. TAK1/TAB1 3<£0JfS 

TAB1 fm^Z pTAKl-HA & SlMd pCOS-FTABl ttt&n 250 ng f O 

5 96 ^D7>-h (Coaning Coaster *±8S) fc»Bl/, Wltg^b 

fc^> DMEM 1 EF«fe# U 0.2 % V ^fi&iijfilflt S^tf DMEM ^i-ffiT^ 

3RUfeffc^«J (1) * 50MLT^»bfc„ 37*C-e 24 P#IH!fcatL<fc«, 

n**Hifc**r. hiwt, mm*, mmts®. (%) &^-to mis, 

10 <t&® (1) (M) S^To HMDEa^te, P 3TP-Lux Tyfe-n^tt^ 

TGF- 0 v- ^;VteJ8«0ffi*?£tt* j^T. 0 « NFkB-Luc 7 vtM* 
33 5 IL-1 ^ ^;WS3tJ£ ©MFfiH*£^T » aSE^Hfc » NFkB-Luc 7yt 

-f teSsfrS taki/tabi S«W5ftSk:«J:«$/^;ve3SJR0iai«iSltt*wt" . 

0 1 \ZJtt&o\Z, (1) *#g*##WtC TGF-/3, IL-1 a, fcZZtlZ 

15 TAKI/TABI fttMSS^fc £ *)V 9 S7 x 5 — if <Dftm&mM Lfc 0 £©MJ£te 

taki *^-vm&<D®m\z&QTm^<D^#*)\'&M&mw?&zz£&ttm 

20 :£|PJ!©tel§i#/te, tt TAKI ffltfPfflSttSOT, TAKI ©l&tt'fb^b 

^i^.^ tgf- 0 , iL-i, lps, TNF-am&wtmm^tVTmznz 
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t $ © i h 

§ V TAK1 fitl^fcHTAK 1 iSttftBitfW. 
^(1)-(13) 
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(12) 



OH 0 CH 3 

ipV^O'^^j (13) 

3. {b^W> (1) , (2) £fcte (3) Wf*3B2tefB«® 

T AK 1 SlftS^tfcfiTAK 1 ©ffittjt;§fittl)^fe 

5 . T AK 1 ffiS^'J Sfc}iTAK 1 Mft^ffl«^J^@5fr^feJ&© 8 {4RrX 9 
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